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Navy DEPARTMENT, 
Bureau or ORDNANCE, 
Washington, D, C 25 August 1943, 


ORDNANCE PAMPHLET NO. 945 
20-MM. RANGE TABLE 


1. Ordnance Pamphlet No. 945 contains information on the flight of 20-mm. projectiles for use in con- 
trolling the fire of 20-mm. antiaireraft guns against aircraft. 
2. This publication is RESTRICTED and should be handled in accordance with the provisions of Article 
76, U. S. Navy Regulations, 1920. 
W. H. P. Brawpy, 
hear Admiral, L &. Navy, 
Chief of the Bureau of Ordnance, 
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INTRODUCTION 
GENERAL INFORMATION 


l. This range table is applicable to 20-mm projectiles, I. E. Mark 3, H. E. I. Mark 3, and H-E T. Mark 7. 
In a new gun with 90? powder the initial velocity with these projectiles will be 2,740 feet per second. An initial 
velocity of 2,725 fect per second was used in preparing this range table. 

2. Thestandard air density at the surface of 1.2034 kilograms per cubic meter corresponds to a temperature 
of 59? F., a barometric pressure of 29.53 inches and a humidity of 78 percent. , The standard air density aloft 
is given in Bureau of Aeronautics publication, N. Aer. 440, 1942, Instructions and Tables for Making 
Observations and Computing Ballistic Wind and Ballistic Density. 


PART | 
SURFACE RANGE TABLE 
EXPLANATORY NOTES 


1. Columns | to 8 give the elements of the standard trajectories. 

2. Columns 10 to 19 give the differential effects due to variations from standard conditions. In these 
columns the effects are proportional to the variations. For example, the effect on range of a 10-knot wind is 
tabulated in column 13. The effect of a 20-knot wind may be obtained by multiplying the tabular values by 2. 

3. Column 10 may be used to determine the change in range due to either plus or minus variations in initial 
velocity. 

4. The effect on range due to a variation from standard air density 13 given in column 12 which is properly 
entered with ballistic density. 

5. When ballistic density is not available but surface temperature and pressure are known, range correc- 
tions corresponding to an average ballistic density may be obtained from figure 1. 

6. Column 12 also gives the effect on range of £10 percent variation in the ballistic coefficient. 

7. Columns 13 and 16 give the effects of a 10-knot ballistic wind. When, however, no measured or 
estimated ballistic wind is available the surface true wind must necesssarily be used in entering these columna. 

8. Column 19 shows how much the point of impact is raised or lowered on a vertical screen by raising or 
lowering the sight bar 100 yards, the actual range remaining fixed. 

9. The change in range due tó a variation of +1 minute in the angle of elevation may be deduced from 
column 2b. 

10. The maximum range of this gun occurs at approximately 35? elevation. At elevations between 35° 
and 45? the range will remain practically constant. 
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PART Il 


ANTIAIRCRAFT RANGE TABLE DATA 
EXPLANATORY NOTES 


These tables give elements of the standard trajectories tabulated against slant range and angle of position. 
Elevation is defined as the angle between the axis of the bore and the horizontal plane at the gun. The line of 
position of a point is the straight line connecting the gun with that point, Slant range is the distance from the 
gun to the point measured along the line of position, The horizontal range and altitude are, respectively, the 
horizontal and vertical components of the slant range. Angle of position is the angle between the line of posi- 
tion and the horizontal plane at the gun. Sight angle is the difference between clevation and angle of position, 
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TIME OF FLIGHT AND SIGHT ANGLE 
Position angle, degrees 
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20-mm. AA. Gun I. V. 2725 F. 8. RESTRICTED 
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PART Ill 
GRAPHICAL DATA 
Figure 1 


INSTRUCTIONS 
Align B and T to get point on support D. 


Align D with R to get error in yards due to change in density of air. 


Example: 
Urver--- BHeORUElGTu I cue ai) Et dL: e eg eo ee een EE EE IE BE =28. 9 
TEMPA RANG oS oa el Reach ee ee Er oup Meee fir CEU degreca F,= 85 
DEAD —Á———— P min ——  — ee e per C e =3, 000 
Result—Error. __-.- 222-222-2222 LLL I LLlll2l.. dm rmm res d cedit area d yards =- 135 


Nore: The best estimate of ballistic density to different altitudes is in very close, but not in exact, agree- 
ment with standard density when surface conditions are standard. When surface density is not standard, the 
disagreement is usually greater and is a function of surface density and maximum ordinate, The use of figure 
1 will not give agreement with results obtained from column 12 and surface observations only, but should be 


a more accurate figure, in that it takes into account the ratio between mean measured and standard density 
for the actual maximum ordinate obtained, 
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DIAGRAM , FOR USE WITH DIVIDERS, 
x GIVING TARGET TRAVEL AT 
SCALE OF TRAJECTORIES, 

AT 100 KNOTS AN AIRPLANE 
TRAVELS 563 YARDS 

IN 10 SECONDS. 
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